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II : HIE =EJS 12 : 4^X1 EB3>1XI 

13 : 2^ 14 : SSg 10I4M 

15 : 5Ntfl^E^ 15a : 12 °E| 

15b : 5HHI ¥IH 1?a : 

S3 Si 

S 8HOIEM01 91 B) 1341 S^SHJI D0I3 S B9AIO0 HEI1( particle) 3! 2IXIS0II 

sjy 2g st ®7m±t ast mt>m *pi *it> nts sag: sis graoii at!- 301a 

S5 KH, WD £ ?HMEh ?rS§23Aj i« 3i?2£ SffltPIW S£|*i- BIP2 9HH1E121 ID|g 
iff}; Si201, «*| am J8SS0IU 0|AI«r aai^ (detail)2| s Hill (HI CHt^ 4 

bw°i 513 sTast asapa sp. oiae stfoi crsioi aiP2 ?hhip2j w glH 
s» ?ie anas ssisi tfaswi, isi hip 2 ?h»p2| ss^h uss nai #2 4x>, 01 

E 1= S2H 0I?@ AJPS| H2IXUHI 2|et naihg gxiEJ e^EOIP. ESOil 210IA1, 

sip £3<HI MireiO|2(«etali2e) E»(2P1 SSEICH AJ&ei 3 S2T 2 

^(3_P1 OlStlOl SiD. 2=¥(3)0fc CCD 5= CMOS §(4)0| ESS S*fSI(5) EM 2|Sfl POI 

aoi pseih, ceo cms sai s= he(bpi- muraols ssfw 3*a(?)w £ia 2101m 11 
SELSfti, r-ZpkMS** (8) = n?w(i)2i hsm tms mitskje eh(2)2i ebm «*r 

(;^s)a EIE BXKJID. 

E?2, E 2= 4X1 H?|X|0il 2|*r JIM §*PI 9SESAI, LH^ E|E(9)21 21 *j E|E(10)£ 0|?0i 
Xl= EIE -MS (11)1 2!19?J 4X1 Ii?|Xi(12)2| S°fOJ DISS 2=^(I3)M CCD 3?£ CMOS g(4)0l 

ess aoiii(i4)i wool eaaa. e ion eaishz ase^ alJixta 1^21 Sffjwlnsj? 

£ CMOS &(4)g2j S^ «E(6)? r UM E|E(9)(W 2^fl(7)0fl 2|5iAl SlOIOi £95101 SIP-. 

oi2i its. seh nai m mm Eisss g-© e m eaieich 2i= uf2i m, pioooiiai 

010173 3A)2J flOIIPt Silas 2| OlDPq gEloPI *m O0ia(P110)# 4*1*0. 

4^1 §g PHOMAi POISOI 4^3= ^IStfl, AErS! IB? I XI ^ PC^OI SSI £|fj- gtDLHg S2 

£7\ 5§ PI 302| 2rSl ls| B5|X|?|0| 2«S HflCH §2| HE ^Ml g§ P140DJA|^ 1?|X| ?g 
rcBKHI 2H3ICH S9« ?1P. S9| R40MAj2| 2101 01 g§ 2rSOI SS5I0IX13 BACH g SB S9§ 

| P15Q2I 2i§# sn 13421 gi s m7[ axraoixii! s§ pigosj age isj B s Tslil I 
ggsr uei its ssrn m ssaoia 21 #^ ±xj-°i s^ti- e 400 eaipoi as urn 

S92SMI, g-fi E1 mXJ E20J EAIEICH Sfesa 23 S# ^#B31lf Soli 
SS 210IP. 

Pg, E 40j| EAIEIOI 25= 930JAI. £1 LHXJ E20J EAJEI01 21= m 3M US &M2J 9 

2!0IP. 

3 01°^. OTOi §2 Q^Oil 2|oB *sa ^1 27|5!2g.d^ P0|2E(Photo diode)Mlf g= 
S!AI12| 4£JEPH 0I^2| 2&2S 01?OPa PPA1 P {«A|2| 0|0|X] i*A| (WPCH(area)Oil E! 

PH1U 3X121 M£l §g gtfgoj 8ftjS4E SiXiy SI0IH2J POI^l WiS. E1EI1 §011 2|?i 2 
|g DOI a 2H)|CH gSAIOI ^ » 4E gJP. Olfe.4*M 213512! St» £Di= llSlft^^ 

t&m sase nm?\ m e ^§21 m ^21 «ss ^xjei ihjoi m %m a 

XI 21 g£! 101 SStWHI DEI- ©g5l= 412| Xiol 12| SSlgl JiiSPI 3\o\® sa0|ffl?|(HI 9jH) 

it spj*pj spi net- in a p jjii «K8t pss fe asm. 
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471 s?gl if4S17l *lt} g gS2) ^712)2! ^3££ 471 5HhH ¥73£ 3 1§0| SEIOIO), g5 S 
3S| g&30l OflgElO) 2J£0j, (HISS gilOl 11*0 14 5732) ?WQ{ 2gE|= Ql SID. 

471 ^gt ir45i7i g as 21 i&mv qi ig£g 471 Tim ^xs= □ aioi oihi =g 
lei^oira. smgg 8S*om. ce a«9oi£ £§?i soi i*4eio) siCH, 471 ssi uisaEPt- 

471 2a 14 57321 ?g(Hl 2g2l£ a sa 
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SSS HtfgES ?SS13 2E71 0fig(etching)613 HE^ttB 21010) BSsPI 91 
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2) lE^gl 117173 IS PCBgOfl 21010) SSI $ i§5KB 1 5§gf 518^ 01 2lO. 

471 *8|ft ^S17| g ©S3 igg, U7IXJ21 g°f ^MM 21 14 5X171 ESS g^THI § 
0)1 S|SS POI B9EI01 2S512, 23 #^ ±m 2^ IBE71 21010) SSEIO) Sife 2« #^ §*IM 

2 3E7ffes^u) # ^87^E^ CS %v* m ^' ^- ?IOfl ?SS1 

•491 ^{fi ©«S17I 91tt g .gS£] ^7^2! «9£S 491 ta^fl OBI SSI g«OI 

WSSg ^X81 OlgoKJ) 2S0SJ2S ARg2| EUS §>^ Li °JQ. 

491 ggo!7l 9m g ©SSI ^71»2J Dl ^S£S ^71 TIB) ^ffl^ 3 X110I °E1. 0131 

^= lEfciei S0I01, Sf30| Jlfe 01 2iQ. 

491 ©S§17| g gSOS tOS 2» #4 §*|S| 15 g§S| |§h, g^oi ftogg «jg 

f OISSKB 2«2j£S Aft^SI EU* ^41 ^ gfgCHS «4S1^ SI 1S22L 471 731 1SS1 
151 ««S S^CHSI ITgSOi §1 S 481 2A171 SSS ^S§12 SE71 feS g S ^ 

S iS^tSKM Tttt^TIl ^4S1^ 71 2SS21, £J2E|0)2 ^lOlfflSI 01 OW m ^0)1 47) 7J 2gg§ 
fSH SSEI0)2 7)B) ^7JS| Bl^St IS OH§AJ?|^ HI 3SS21, 471 M 3ggl 1SS 1€JS ?J0| 
ltiOflA) OIOI73 (4741 §515171 ?l5S Q0I4 Sgl ^tlSfc 7| 4SS21, 471 73 4§g# mi DOI 4 
S 21 OIOW 12741 SfcDUie S2£10)2 JWE1SI 17173 pcBgoj q 0 | sg§n= n 5Sg ( S 471 
731 5Sgl etfi 171739101 g^si 010173 2!AiS| E1E¥MS 17173 3fg PC8§M 2H3I0) ga*» $ 1 
9ofe 731 6S§S CO 2iD. 

471 ^gl ©4S17I 91tf g US S| 1917321 "gOfi 21 #4 573-71 £24 S^fTJl § 

(HI 2|ol CK3) gSElO) 2g£J2, 21 #4 573SI 23 HE71 2J0I0) gS2|0) 21 t*4 §*IOi 
M 2S1 1§ i^t^j^ SaM ^512 3E71 SS« 7)tf) ^73171 gE 

^71 ^gl ©45171 ?m g SSM OH 21 #4 5aS| 735 §g2| ig?, gJ2£IO)2 ^OlfflSI 



1215171 ?ttl CK3I4 Sgl 4^51^ 731 2§gll, 471 73 23gt MM C10I4U ^ OIOI73 &ML 

mms. sua 0)2 Aieiaj 17173 pcegoi poi gaoi^ 731 3gg, s 471 hi 3si# mm 

9I73JJM S^S 010173 STdSJ fflE^SS 17173 PC8g(H 21010) gS& § ISol^ 731 4ggl 
iUsfe 01 SiQ. 

B ggS| 41tt ^g21 0)E) 7173 g§S 01 7)1 MOWfl ^SS S|S1 g^S E3t §561 

01 ©SS| HO^Itt ^AIOBS^E) S^SlTfl 1 

0151, E31 §5SI0j g ©SOi t&l Hl&3!tf ^TJMll ^St!D. 

£ 5fe g ©SM t&S 21 #4 Sx|S| 735 Sg Hi OUAJEsLA). 3 5g« ^fflfi3, Sg P200M 
A) OIDI73 i«A)°! $10)2)71 SJ2EIS Zf 0|0|X| i?A)l SEIS17I m DOI4(P210)t 

Oil, .471 gg P21O0DA3 C10I401 4^2171 01201 471 S10I2) LHS) tHICH SS fiSo!7| 9)5101 471 
MO) g SfcOfl 7)H) 1EJ5S1 g^folTfi 2)^01. 471 7) HI 1H15= gg P220S| 2)g# §ai 
23 IS 3! 48171 374210)732 Sg P23021 gg P240SI 2>gl #t» 7)H) 1S15S1 (Ug(etching)Sl 

2 lE^gl 2H3ID) S9517I 9)510) IE ^gOO S1S2I= lEH^g! i§E MS)5El(sand bluste 
r)§££ «7)*JO. 

01$, 471 IS P2100DA) D0I4SSI0I 4S2IS 3101 D. 

491 S§ P210SI jftSft'.Itt O0I4S H OiO|73 tSA)(?s W o) gO|El S§ P250S| jJJgS * 
*0 gfflLHS 32210)2 73EPI 17)73 ^ PC^Ol 5g P26008 SM DOI gSSQ. 

471 Sg P260SJ 21gl m 171739HH1 g^J HIO) gS| lE^gfi Sg P2700flA)^ 17173 3§£ 
reef 01 2HDI0) BS1 491 Sg P2700i742) 2K3I0) gS 21g0| §2210)733 Sg P2B0S) 21g 
m SSI 1S2|0)2D. 
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271 sswM9i m\ = gsoii cos aa ma ±7,m ai^g* wiaisi- &2E1012 nm #2 
±m 99 wiaies g^tj-E 6i mztrn m&z omsi go. 

S SiSOfl [03 £2S 2*1 #2 931 g^tl- E 61 g^SHJI 41HM9, MITEIOI* 

(metalize) E3l(2)7h S2&01 2i£ AJBPI 17IXISA1, 3 S?f i^Oil £s^(3)7F DJSaOl 2iQ. 2 
?¥(3)M= BACH *>(4)0| E22 g*TSI(5) €011 2Joi D0| B§£|CH 2S5I2, 271 USCH S(4)2| 23 

mm ontraoi* sa(2).oi g*f2(?)0B sjofl sroicH eaaoi 21a E*h gs^s aie^ 
n?ro(i)2i <n9on ksa Duraoi* ehczjsi 9300 t*r(jsg)a as bxmiq. 

on, 271 iHioi s(4) 3232s straps ?ssm 3S7* £g °jio°i ^ «jj (15b ) ?1 . s 

SEJO] I2£ CO. 27| TlfcH ^H(15b)£ SB Sa(15a)2J 243? 271 E S2| gg P2301 8*8 Oflg 
5(01 2^ SI tJSAIg! ^, O0S2HSS 158 i!2S S3 ?«01 271 H0|g(4)S| ?£0| 2§£|0i 21 

Eth HJgS|*K7l= 271 71B1 ^XJ)(15b>^h gai J8SS A>§Sfe 2013 » 4 2i£Lh 3 Ufil Oh 
31 ?s ia^sog £E S3. 

S». §^ E 7S E 62) AlOISt OS tfAIOUM COS 12S§ WIAI3 ^2 El 012 2xfl &2 4X12) 
99 OlIAIESAd. H ttgoi (03 32 g 2« #2 ±X*2| 991 «W E ?1 tflSKJ I flfel M 
f30l*(metalize) £JJ(2)^ §2901 2J= JI35! aj?|XI£A1. 3 SST ^gOfl £^^(3)^ OiesiOi 
213. 2^(3)011 = MO) g(4)0l ESS 2&tf8(5) SM S|«| 301 HSaO) 2S£|2, 271 &B01 I 
(4)2| 23 1SE(6)7I- HW30I5 £8(2)01 2^3 (?)W 2|t| 2H3ICH S9£|Oi SID. Eth gi^S 
(8)S A83SJ 171X1(1)21 «Q0| tSS (H1130I* ESl(2)21 99M S*(lg)S EIE 9XT0IO 

01 WSSS ^39* OISSKS AR«S2| Eli* ^ g?S[HSAI, 3 MTSLH ^ ^9)0i °EM 

4^ ^AIOUSSJ- ga S7| HOi *(4) 2901] §tms ^SSffi SE7J fes g*^ jjtH 

a^oBi i. sags,' sm \m ses gss^ ^ajwe nzm. o\= m^j e an EAiaS 

271 E 8011 EAIElOi 51~ g gSM [OS ^ AIDS 21 SiggH g«© E 901 EAIE10) 2i= UEl- 

H^Lt^ois zsnmmm mi w\ aioimsj 29 on ^sses sa faaol 

elSICHSLj-. 

Ol^, g§ P330MA1£ 271 aiOlfflOBAI ^ 010173 ilAIS SEKPI ?toB DOI21 4^5(01, 271 §g 
a 23 012 jyiEPi 171X1 3t£ pc^Ofl §g P3500H 2|o| QOI ggEiQ. 
271 S§ P3502J 2|®#. Sol 910fl g^gl BflCH S2| HE^Sl 5§ P3600flA|^ 171X1 
1 Sol S9£I013D. . 

01221 gSOBAl S ergs ^gEJ ^AJOSSJ 3SSI01 EA1 S ^§5h2lXI3, SSl§^g?10l 2|SB Lth 
y A12- 91 S^£S^a ftOlUXI Sr^ S>E LH08A1 Cf°*f H S «&7f 7feSH3~ ai¥ 

s^oiiAi #22i xi 712 xra9 g?i sr 4 =s» ^ofdr. - r ^"-^ - e ° 

2^*> ufij ©oi *29= g ggoi tos m #2 §xi s a as ssi sis§ra, 7IS s^on Ul 
1 b^-S'J f IrFtSt SSil.? 1 - »2§maj ©aafe axi§oi oioixj siai s^ou 2sa& a 



h-4 



) 32001-0055249 



(ST) g?2] 

171x121 ssr £&m m «# ±wy sag s*ri son °iss doi sseioj ngan, nai ## ± 
»2i s= iE?h mm ssaoi aa ## 3x101 jmkw 

#71 21 ## ?W0fl ^S^ES S*^£S ?S§m 3E71 £g H121 TjtH i?jqi7|- g-gg 

= 51 ^3££ ^ nm ## ssi. 
fli i %m sioiAi, 

69i Tim ^i8= a mi oi saoioi, sb sei2i tmsoi ojseioi si^ra. oiiijs mo\ m m 

SI 1 tHN SUM, 

#31 H XI HOI OBI la^CjOIOI. g^SS SSiiOIIl, DS S^S0il= £§?*!• 

SOI «SE|CH 2101, #71 §21 USQEI7I- #3>| 1239 ftg £ft2| ~go| 2§£|= 211 3§£S 5fe 

nai ## §-*i . 



S2E|Oi2 S10IJH5J 0101X1 «*M 52011 #71 «] 1SS1 g«| MSEI0i2 85 Jggsi Of SSI 3» 
0HSA1?|^ SI 21 §2}-; 

#71 a 2gg« #o8 as*s ^ioiihmai oiouq siaii gawi me poia «ss ^iis^ a sss 

#71 » 3§§1 IS! DOIS3 01 OW fl/dl gfcHUIS 2JH£|0iS JI7IX] ?e rag Oil qo| 

#71 Si 433S §5i I8?W?I(W oioct lE^gl 17173 F€8^tm 2K3IO) 

§ 19S1= a 532! Streffe 31 «9££ Sfe SS g# §«2| 53 . 

H!!^i,f,=L^f?ii e# ess s*t*a sob m qo\ b^q\ useih, nai ## ± 
iE7i- mm S95J0I sj= na tf# gflOfi 2101 A|; 

#71 Ha g# 2?S0B US £0121 3301 tJ££|2, #71 3«!*I0I g*t*!£S ^gSH2 2E7I- 

£S Tlffl ^H^l- t*3E|£ 21 H3££ ohrr 2» ## S*J . 

s#s ?h= is ^S£S Ha ## §*l. 
1 5 fEfe SI 6 *KH1 StOIAL 

=S W10I SSI, OBI tai^j §01 01, 2S0I 1SSS ^ 311 i§2§ 

ofc JIM ## 

!«oi »ssg ^as oitsioi sas}£s ar^°i eu* ^#i gtgojg §gs^ a i§§ 
#7i so isss i*s «#s irgcH2i ngsoi s§ a #a &es im^£s ^ssm se 

7^ SS ^Qll SmAKN TiW^XBS SSSfe SJ 23321; 
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SHEIOiS ?4IOIIH24 OIOIXI S!A1 ?SOil 4? I SI 2g§# lo! *4EI0]S ?]Bi *?fl|2| St^St It* 

491 m 3§§t its gas aoiiaojAi oidixi ^aii saspi «si 0014 §§§ ^tssfe a 4§§ 

491 SB 4§2! 1S8 D0I4S 3 01DW SAIf iSHILHS SHEIOiS SI3SJ 1?|7] PCBSM QOI 
SSSfe SI S! 

491 SI 5§gi ItB nl|?!A|?|Qi] gsfsj 010)73 i«A|°J SBE^gg 1?|A1 ?g PC8=M 2H3ICH 
^ ISSfe SI 6S§1 StfSfe 311 «S£S Sfe #4 §*|2J Sli S§. 

9 

i?m2) ssr ^m(hi njfefl #4 iWf ess son sjsi doi sseich useih, #4 4 

»2) 3= 2WI01 2i= Hill #4 §*IOfl SiCHA): 

IZ! ^ X1 #g°i mf^£J 3E* £S ^ ^Wi gEOfl SJSfl 

^4EJ— 31e ^9££ ofe 2a #4 . 

10 

snaoia m\m% oiow sai 4sm s 4tH saw a*^£s ^gsm g£?i- 

SS ¥Sli SEW 2|SB g§S^ SI * = 

4?l SI Iff fi f«1 S5 i?SW ag£|0)S giOlfflOiAi OIOIXI £Wt £E|$P| *|SB QOI 4 SSS 
Tgofc SI 2Sg]!f; 

43>l J8_ 2§§S 1SJ Q0I43 z* OIDIH SAI« gUiUlS SUSIOIS SIEfS} aj?|jq 3?g PCBlOfl DOI 
SSofe SI 3S§; S 

471 SI 3§gi lo8 ffl?IA|9|(HI 01 01X1 >SA|2J fflE^SS PC8§M 2H3I01 S9£f 

* SI Sttffe 311 «S2S SKr 2* #4 S*l°4 SIS 33 . 
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